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(54) CONDUCTIVE COMPOSITE MATERIAL AND PRODUCTION THEREOF 

(57)Abstract: 

PURPOSE: To obtain a composite material good in 
processability, free of delamination and high in 
conductivity by forming on the surface of a support a 
conductive polymer film having an excellent flexibility and 
contg. a specific water-soluble conductive polymeric 
compd. 

CONSTITUTION: A conductive polymer film is formed on 
the surface of a support. The film contains a water- 
soluble conductive high molecular compd. having a mol. 
wt. of at least 2000 and contg. as recurring units at least 
one kind of structural units selected from among those 
of formula I, II, III IV, V, VI, and VII wherein Ht is NH, S, 
or O; R is R' or OR'; R' is a bivalent linear or branched 1- 
10C hydrocarbon group or a bivalent hydrocarbon group 
contg. an ether bond; and Z is OR' S03H. H, OH, or 
OR'H. The resulting conductive composite material 
exhibits a high conductivity due to the action of the 
sulfo groups contained in the molecule of the conductive 
polymeric compd. even without addition thereto of any 
external dopant, and can arbitrarily be varied in surface resistance by using an external dopant. 
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9 4M^##tCL/c„ 

[00 4 03 #1) [3- (2-X7l/*xh^->i^/b) 
-2, 5-^X-b>] ( I b) 
rftBS©^* 7i>i?7 — /!/*■> P> ^ a nif* h > b— 

r^<DZ;b3 -rt/*fi« Ufc/v5W F*EfS?tt, f#e> 
tlfc (3-fl^;HfM*'» if/l/hi/l/-hC9 

^y-;l/*»rc©^, is>*>?-V i?2 5 fVX (Syntheti 
c Metals) „ S3 0i< 3051 (1 9 8 9*f0 tClBic 

<Dj5m-v7>>i>*>m*mxL. »&nrc*y?— * (i 

a) &R^#&*J8VvrSdlTWfibfc. »6nft 
{t-&$Jtt, Mw=3 x 1 O 4 o 
[0 0 4 1] [3- ( 4 -2. 5 

-en'JM (I c) 



(Via) 



n 

[<fc3 9] 



(VII a) 
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(Polymer Bulletin, Berl 
in) m 1 Sm. 2 7 71 ( 1 9 8 7¥) fcE*4ttftt* 
ffll^T. tfn-;l/-3- (4-^>X7l/3^>») 

* yif-YT*^ (Journal of American Chemical Soc 
iety) m 1 0 9#, 1 8 5 8H (1 9 8 7*f0 IH*^ 

akB«©*tt-e*<MI'fr*fTV\ (ib) kra«<o^r 

*«l/T«Bfibfto Mw= 5 x 1 0 4 o 

[0 0 4 2] #y [3- (3-x;i/*7nif/i/) -2, 

5-^y (I d) 

rUBK03-^n^:7^>*IRSJcLT. fufBKI 3 9 

(Polymer Preprints Japan ) ^39 
56 11 (1 99 0*0 fcE»D#i6*#*fc:LT 

mmtt&T^f&Lrco mw= 2. sxio 4 0 

[0043] 3- (3* — yo/t>x;I/*> 
■ tf*7x>kOW*» (I e) 

V— ^<;l/y> (Polymer Bulletin, Berl 
in) IB 1 8#. 2 7 71 (1 98 7*) fcf3«0*Jsfe* 

Lfco Mw= 9 x 1 0 3 o 

[0 0 4 4] *y [3-X;l/*-2. 5-¥uVls>] 
(II a) 

^ y V — 3^3.^1^ — > (Polymer Communication 
) Iff 3 2#. 4121(1991*) JCfBtt^nTt^ 
S»ffi*fflV^T*BBL/fc 0 Mw=3x l 0 4 o 



(13) 



WfflW- 6- 1 4 5 3 8 6 
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[004 5] *U [5-* b+^-2-X;l/^^U^ 
*/- 1 , 4 -7x^b>^nlx>] (Ilia) 
ypy-f-r ><7 • • If • :n— i/— :tX • 7*w 

^l/ZiTttk (Proceeding of The ACS Division o 

f Polymeric Materials: Science and Engineering, Lo 
s Angeles, California, USA) I5 9#> Si 1 64H 

(1 988^ »C|B«O*a*ffl0^T«iiL 
/c 0 Mw= 1 . 4 X 1 0 5 o 10 

[0 0 4 6] #V [2- UM^ae;W -1, 4- 
^^77x-U>] (IVa) 

#^036 3-3 9 9 1 6^#SgUTtajgbfCo Mw = 
8 x l 0 4 o 

[0 0 4 7] *y [2-X/I/*-l. 4 — f = /:7x~ 
U>] (Va) 

*vl/ • • 7^^>^^^« Vif^xf 

(Journal of American Chemical Society) Si 1 2 
^ 2 8001 (1 990^) lcmmZtlT^Z>Jj&%: 

m^rmmvrco m w = 2 x 1 0 4 0 20 

[00 4 8] *'J [N-XW^oe;l/-l, 4— 
7 ^x-b>] (Via) 

• 3^^~^r — (Journal of Chemical Society, 
Chemical Communication ) 1 8 01 ( 1 9 9 0$) IC 

SBK*nTv^^ji*ffli^Tiaifibrco m w = 4 x i o 

4 

o 

[0 0 4 9] *y [N-X/I/*:/ufc?;l/-3, 6-^7/1/ 



(I a) 
(lb) 
(Ic) 
(Ilia) 



[0052] mmmz) h 

(PMMA) 0S2 5 0 ^m. ®1S 1 0 0 cm 

2 ) LT, *-<O«BSfc:0. Hi%OKf'> 40 

it^ts (I b) oi«jl%*?S«*Xtf>a-*— (S 

ST> ©eiS2 0 0 Orpm ) ^V^SIL, 
0 . 0 3 /x m©*«tt*#?«*J&a L rc 0 MR t ft» 
ttfcOWHtttJWff-e* ^ffiffiKMfi 3 x i o 7 Q/D 
T^o/co S&fc<t«» (I b) (IVa) , 



24 

/V/'JU>] (Vila) 

— ■*-;!/ • *7 • xb^ hny^ij/b • y-*Mx-f * 

(Journal of Electrochemical Society) 1 3 7#, 9 
0 0H (1 9 9 050 teiE«£ftTl^S:#a*ffi^T« 
igb/c 0 TO»?lMw= 1 x 1 0 4 o 

[0050] mmm\) $wjxfu>fL/7^i/ 

— h (PET) 7-<;W* 0S2 7 5/im, ffiffil 00c 
m 2 ) ©Sffilc^— * — # 4T^fr>7>ft^ 
(7'J;H'Jxh^»7> ; TEAS) ©511%^ 
**V}Si8*2. 0/im (Wfr>7yi:lT0. 1 /i 
m) OiUrrtMiU 5#BJ»ELfc«* Ar^co^Fffi 
MXtt2 5 4 nm^i (0. 4mW/cm 2 ) 

* 2 otfweosffitciaaf ip e Taa*«7kttft«ai 

<D£«tffcSS±K:. o. ili%07')U;i/Mm 

*£«i57k»tt»«tt*4^{fc-&« (la) <DlM%7j< 
»**Xlf>3-*- (MST> IUfeS2 0 0 0rpm ) 
^ffl^THU ¥i3JP2#50. 0 5/im^)*itta^ 

->^H»«a (W S MODEL HT-301 ) 2 X 1 0 6 Q 
/□■tt&ofco S6fc:fk^» (la) ^[BJ^tC. (I 

b) . (ic), ana) tcov^TtiRi«o^rj*-ea* 

[0051] 

ran 



2X 1 0 8 
1 X 1 0 7 
3X10 8 
5X 1 0 6 



(Va), (Via) tOV^TfeW«0*ttT*dfk*ff 
o /Co (VI a) tCcfc £«^»»<D*ffifitatt« 2X10 
I0 Q/DTfeorco (Via) Sffi^BJCOV^Ttf: 

[0 0 5 3] 
«2] 



0. 05 

0. 1 

0. 03 

0. 5 
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(14) 



WfB8¥ 6-145386 
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K¥^J?^( itm) 


mmt&m o/ny 


(lb) 


0. 0 3 


3X10 7 


(IV a) 


0. 0 5 


2X 1 0 7 


(Va) 


0. 0 2 


5X10 6 


(Via) 


0, 0 5 


IX 1 0 7 



[00 5 4] mmm3) «fiH#yifi/y (hdp 

E) (JP2 2 0/IITK Ii2 2 5 cm ! ) ICS 

hUxh+i/^i' (TEAS) CD5fiB%:*^*>?g 
$*2. O/im mmis^>tLTO. I /im) CDMJP 

-eaaru 5ftmim.i,rcm, m^mtts. oMradM&f 

7j<j?f14»«14i«^ft^ (lb) <D2aS%*»%« 
XfcT>3-£- (SfflT* @«SR1 5 0 0rpm ) *JHV 
TSffiU ¥i3P£&0. 1 5/im©MSM?I5: 



mitm7 x l O 6 Q/Q-trfeo/io HK, (lb) tl^ 
10 «te|f«E*«tt»«ttWfmt^«l (II a) RZ>*(VII 

a)fcov>rfeB«3a:3efis6Ta^{b*fTofco m-sttft 

<DmW&m.mt (II a) x l O 9 O/CL (VII 

a) 3 x l 0" Q/DTfeo/Co I§?>n7c (II 

a) Rt/(VIIa) £<fc5«iEr#m^ra*lliSt*#«2 

[0 0 5 5] 
«3] 





R¥i£J?3( »m) 


fSBNgiau q/cd) 


(lb) 
(Ha) 
(Vila) 


0.15 
0. 1 
0. 2 


7X10' 
1X10* 
5X10' 



[0056] mmm 4 ) sussey 3 1 mm^m-em* 
mtmmLrcHs&&#v^=f-u> (hdpe) 7*?vl. 

(i?20/ira, IS2 2 5 cm 2 ) *3fc«H*£LT. 

zommic 0 . 2 m%<d K-r f ->;i/-^>-tf 

«*^fflW2*»ttO»*tt*5mt-ft1!l (Id) © 1 
oa«%7kjg^Xtf^n-^- (^fiT\ ®$z&L2 0 
OOrpm ) ?:ffl^rlIL, /P£*<J0. 5fim<Dmn& 

^©^Sffitfrifilfi, ^2X10" Q/D-e&ofc 

>7Ltci&m. c(om&ttm<Dmmi8.mm&. S2xi 

0 4 0/D*^Lfco 

[0057] mmm 5 ) ussea 4 i: isi^^^a^ffl 
TiWBzwstt»*ttK^fk^i» (i e) tmmmxv 

X.=f-V> (HDPE) 7 * }VI±<Dm-&ttft%ttl&LrCo 
fflSinfilfi. *t)2x l 0" G/DT-fcofco ^ 
«^*#8©*ffi«*ft«ti» »2X10' Q/D*^L 

/Co 

[0058] GHKffle) «7ktt«Hi%ffoTv>av'>K 

ittsK'Jxfl/> (HDPE) (IS20(i 
itk Bffl2 2 5 cm 2 ) ^S^ttT. COSffitC3 
oa«%©ME*«tt**ttK$mt-&tt (la)** 



A*f£d*#ye=*7*=i— /I/ (PVA) 3— * 

[0 0 5 9] (MMM 7 ) 1 M%©tMB*ffittlMttt 
(I a) *i-7-<*>l 1 7 (7*0. 
SiBjn^) 7-<>VK (I? 1 0 0 /tm, S5«2 2 5 cm 
2 ) ±{CXe>3-^r- (MST> BeS!2 0 0 0n)a 

) SfllVTSMU 0 5/im©SM14 

t% mMisMmimzx 1 o 6 o/d*^l/c 0 s&ssey 

40 1 ~ 7 Cft^Tf 6hftOTffll^ffitt, 

l /to c o«ffiaait*ttffi*(f -pw 6 *^ j-x±tct»/-c o 

THi6T^T% ^©^®Hlfi2 0%«TT;&o/-c:„ 
[0 0 6 0] 



(15) 
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MSlftTt, LA^llnxh, 7>-^3Xh 
7bMSv\> 



^FjW 6- 1 4 5 3 86 
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[00 6 1] *^0*mi4a-&W*4{*iX±<DJ:5^ 
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